Mechanism of cyclosporin-induced inhibition of intracellular collagen degradation.
The immunosuppressant cyclosporin A (CsA) markedly inhibits collagen degradation by an intracellular phagocytic pathway in fibroblasts, an effect that can lead to massive gingival overgrowth. We used a collagen bead model of collagen phagocytosis to determine whether CsA inhibits internalization by blocking efflux of calcium from endoplasmic reticulum (ER) and mitochondrial calcium stores. CsA caused dose-dependent inhibition of phagocytosis of collagen-coated (but not bovine serum albumin-coated) beads. Chelation of intracellular Ca(2+) with BAPTA/AM or inhibition of Ca(2+)-ATPase of ER stores with thapsigargin reduced collagen bead phagocytosis. Measurement of intracellular calcium by ratio fluorometry showed increases in response to collagen-coated beads. Preincubation with CsA or thapsigargin caused a >3-fold decrease in intracellular calcium elevations in response to stimulation with collagen beads. Direct measurements of Ca(2+) in mitochondrial and ER stores showed that CsA only slightly inhibited collagen bead-induced discharge of calcium from mitochondria, but almost completely blocked discharge from ER stores. We reduced the numbers of mitochondria with chronic ethidium bromide treatment to test for the importance of ER/mitochondrial interactions. In these cells, CsA delayed collagen bead-induced calcium discharge from mitochondria. Collectively, these data indicate that CsA inhibits collagen phagocytosis by blocking calcium release from ER stores and may perturb functional interactions between the ER and mitochondria that regulate calcium stores.